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1
MULTI-PURPOSE RECHARGEABLE LED
LIGHTING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to LED lighting devices and more
particularly to a multi-purpose rechargeable LED lighting
device.

2. Description of the Related Art

LED (light-emitting diode) has been used as the light
source for regular lighting purpose where LED luminaire is
on when there is external power. When the external power is
turned off, the LED luminaire is shut off.

LED luminaire has also been used as an emergency light-
ing device where the luminaire is off when there is external
power source. When the external power source is turned off,
the LED luminaire is turned on automatically and powered by
the internal battery, thus providing illumination during emer-
gency without external power.

LED luminaire has further been used as a flashlight where
the battery provides the sole power source for the flashlight.

The present invention combines at least one LED lighting
component, at least one rechargeable battery, and a control
mechanism to create a rechargeable, multi-purpose LED
luminaire that is applicable to all of the different intended
uses.

SUMMARY OF THE INVENTION

The present invention comprises at least one LED light
source, at least one rechargeable battery for supplying power
when external power source is not available, a means of
connecting the rechargeable battery to external power source,
and at least one control mechanism for switching the opera-
tion mode of the device. The present invention is character-
ized by that through the setting of the operation mode via the
control mechanism, the LED light device can be used for
more than one intended purposes.

In one operation mode, the present invention operates like
a regular LED light device. In this case, when the external
power source is on, the LED light source of the device is on.
When the external power source is turned off, the LED light
source of the device is shut off.

In another operation mode, the present invention operates
like an emergency light. In this case, when the external power
source is on, the LED light source is shut off and the recharge-
able battery is charged by the external power. When the exter-
nal power is turned off, due to perhaps power outage, the LED
light source is turned on automatically and it operates by
drawing power from the rechargeable battery, thus providing
emergency lighting.

In another operation mode, the present invention operates
both as regular light and an emergency light at the same time.
In this case, when the external power source is on, the LED
light source is also on and the rechargeable battery is charged
by the external power. When the external power is turned off,
due to perhaps power outage, the LED light source stays on by
drawing power from the rechargeable battery, thus providing
emergency lighting.

In yet another operation mode, the present invention is
detached from the external power source. The device is por-
table and it operates like a flashlight, drawing power from the
rechargeable battery. After use, the device is re-attached to an
external power source for recharging.

The means of connecting the device to external power
source is not restricted to any particular connection mecha-
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nism or standards. The exact power source connection
depends on the operation and housing environment of the
device. In one implementation, the means of connecting the
device to external power source is a wall-mounted recharging
base, for both recharging the battery and holding the device.
In another implementation, the means of connecting the
device to external power source is an E-base connector. In
addition, any standard base light bulb sockets or power con-
nection type is permissible.

In another aspect of the present invention, a lighting adjust-
ment component is included with the device for adjusting the
lighting angle and the lighting focus of the device. This is
particularly useful when the device is detached from the
external power source and carried around.

In another aspect of the present invention, a lumen output
control mechanism is included with the device for controlling
the lumen output of the device according to preconfigured
stages. It is thus conceivable to set the lumen output of the
device to full capacity during regular working or functioning
hours, and to change the lumen output of the device to a
fractional capacity during oft-hours or at night, thus conserv-
ing energy. A more elaborated implementation of the lumen
output control mechanism is to use a built-in dimmer cir-
cuitry, where the lumen output adjustment is made gradually
rather than in a step-wise fashion used in a simple implemen-
tation.

In another aspect of the present invention, a timer function
can be included with the lumen output control mechanism
such that the lumen output of the device varies according to a
preset time schedule automatically.

In another aspect of the present invention, an ambient light
sensor is included with the device for triggering the adjust-
ment of the lumen output of the device according to the
ambient light. With a simple light sensor, the LED light
source is automatically turned on when the ambient light is
below a certain level. In a more elaborated light sensor, the
LED light source is turned on but its lumen output is inversely
proportional to the ambient light drop, i.e., the darker the
ambient environment, the more lumen output will be emitted
from the LED light source.

In another aspect of the present invention, a motion sensor
is included with the device such that the motion sensor turns
onthe device upon detecting a motion and shuts off the device
after a preset time period.

In another aspect of the present invention, a sound sensor is
included with the device such that the sound sensor turns on
the device upon detecting sound above a certain level and
shuts off the device according to a preset on-time setting.

The present invention differs from the prior art in that it is
intended for multi-purpose applications by combining LED
light sources, rechargeable battery, and suitable control
mechanism and additional components.

The claims and advantages will be more readily appreci-
ated as the same becomes better understood by reference to
the following detailed description and the accompanying
drawings showing exemplary embodiments, in which like
reference symbols designate like parts. For clarity, various
parts of the embodiments in the drawings are not drawn to
scale.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A schematically depicts an embodiment of the
present invention wherein the LED light sources are on one-
side of the device, a rechargeable battery is on the other side
of'the device, an electrical connector is attached directly to the
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battery for recharging, and a tri-mode control switch. FIG. 1B
shows a sectional view of the embodiment in FIG. 1A.

FIG. 2 schematically depicts an embodiment of the present
invention wherein the LED lighting device is used in conjunc-
tion with a wall-mounted base.

FIG. 3A schematically depicts an embodiment of the
present invention wherein the LED lighting device has an
E-base connector attached to a retractable hand-holder. FIG.
3B shows a sectional view of the embodiment in FIG. 3A.

FIG. 4A schematically depicts an embodiment of the
present invention wherein the retractable hand-holder of the
LED lighting device with an E-base connector is retracted.
FIG. 4B shows a sectional view of the embodiment in FIG.
4A.

FIG. 5A schematically depicts an embodiment of the
present invention wherein the LED lighting device has a
foldable electrical connector that can be plugged directly into
a standard electrical socket. FIG. 5B shows a sectional view
of the embodiment shown in FIG. 5A.

FIG. 6 schematically depicts the circuitry for the tri-mode
control switch.

FIG. 7A schematically depicts an embodiment of the
present invention wherein the LED light sources are arranged
in a linear array as part of one or more linear LED lighting
tubes. FIG. 7B shows a sectional view of the embodiment
shown in FIG. 7A.

DETAILED DESCRIPTION OF THE INVENTION

Various implementations of the present invention and
related inventive concepts are described below. It should be
acknowledged, however, that the present invention is not
limited to any particular manner of implementation, and that
the various embodiments discussed explicitly herein are pri-
marily for purposes of illustration. For example, the various
concepts discussed herein may be suitably implemented in a
variety of luminaires having different form factors and light
output.

FIG. 1 illustrates one non-limiting example of an LED
lighting device according to one embodiment of the present
invention. The LED lighting device 100 includes an LED
lighting module 110 with multiple LED light sources 111, a
housing 120, a rechargeable battery 130, a connector 140 for
connecting the LED lighting device to external power source,
and a tri-mode control switch 121 for switching the operation
mode of the LED lighting device.

A recharging indictor 122 is also included with this
embodiment of the invention for displaying whether the bat-
tery is charging, fully charged, or dead.

InFIG. 1, the LED lighting module 110 can be enhanced to
include a lighting adjustment component for adjusting the
lighting angle and the lighting focus of the LED lighting
device.

A second control mechanism such as dimmer circuitry and
switch can be added to provide a dimming function.

Alternatively, a timer can be added to control the lighting
according to the time of the day.

Alternatively, an ambient light sensor can be added for
triggering the adjustment the lumen output of the device via
the control mechanism according to the ambient light.

Alternatively, a motion sensor can be added such that dur-
ing normal operation the motion sensor turns on the device
upon detecting a motion and shuts off the device after a preset
time period.

Alternatively, a sound sensor can be added such that during
normal operation the sound sensor turns on the device when
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detecting a sound above a preset level, and shuts off the device
according to a preset on-time setting

Alternatively, a control mechanism is added to the lighting
device so the lighting pattern, color, and lumen output of the
device can be controlled by a user or by a preconfigured
program. The controlling of the lighting pattern determines
which of the at least one LED light source will be on.

Additionally, the lighting device is equipped with wireless
connection mechanism and the color and illumination control
so that the lighting pattern, color, and lumen output of the
device can be remotely controlled via the wireless connec-
tion.

FIG. 6 is one embodiment of the control circuit for sup-
porting the tri-mode operation. On Mode 1, when external
power is on, namely, the external power source is active and
connected to the device, K1 is connected such that LED is on
and the battery is charged. When external power is off,
namely when the external power source is inactive or discon-
nected from the device, K2 is connected such that LED is off
and the battery has no effect on the LED. Therefore the device
is operating as a regular lighting device.

On Mode 2, when external power is on, K2 is connected
such that LED is off and the battery is charged. When external
power is off, K1 is connected such that LED is on by drawing
power from the battery. In this mode, the lighting device
functions strictly as an emergency lighting source.

On Mode 3, when external power is on, K1 is connected
such that LED is on and the battery is charged. When external
power is off, K1 is still connected such that LED is on by
drawing power from the battery. In this mode, the lighting
device functions both as a regular device and an emergency
lighting source.

The device can be used as a flash light by firstly detaching
the device from the external power source and then switch to
Mode 3. The flash light is turned off by switching from Mode
3 to Mode 1, as the LED is off on Mode 1 when there is no
external power source.

FIG. 2 illustrates an embodiment of the present invention
100 with the use of a wall-mounted recharging base 150. The
recharging base has electrical wiring connecting to the con-
nector 140 of the rechargeable battery and the external power
source. Additionally, the recharging base holds the LED light-
ing device during recharging.

FIG. 3 illustrates another embodiment of the present inven-
tion. The LED lighting device 200 includes an LED lighting
module 210, a housing 220, a rechargeable battery 230, an
E-base connector 240, a tri-mode control switch 221 for
switching the operation mode of the LED lighting device, and
a hand-holder 250.

The LED lighting module 210 comprises multiple LED
light sources 211, a heat sink component 212 for heat dissi-
pation, a covering lens 213 which is either transparent or
translucent, and a driver 214 for converting the battery power
to drive the LED light sources 211. An E-Base connector 240
is used with embodiment 200 so that the LED lighting device
can be screwed into an E-based electrical socket.

Additionally, the embodiment 200 uses the hand-holder
250 that is retractable. When detached from the E-base elec-
trical source, the hand-holder 250 is adjusted to the extended
mode as shown in FIG. 3. When the LED light device is
screwed into an E-based electrical socket, the hand-holder
250 can be adjusted to the retracted mode as shown in FIG. 4.

The operation of embodiment 200 is similar to embodi-
ment 100, and it can operate for regular lighting, emergency
lighting, and as a flashlight depending on the setting of the
operation mode through the control switch 221.
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FIG. 5 illustrates another embodiment of the present inven-
tion. The LED lighting device 300 includes an LED lighting
module 310, a housing 320, a rechargeable battery 330, a
foldable electrical connector 340, and a tri-mode control
switch 321 for switching the operation mode of the LED
lighting device.

The LED lighting module 310 comprises multiple LED
light sources 311, multiple reflector cups 316, a heat sink
component 312 for heat dissipation, and a driver 314 for
converting the battery power to drive the LED light sources
311. The multiple reflectors cups 316 are divided into difter-
ent sets and each set has a unique lighting angle and focus.
Additionally, the LED lighting module 310 is rotatable for the
purpose that when it rotates from one position to another
position, the set of reflector cups 316 used by the light sources
311 will also be switched from one set to another set, thus
yielding a different lighting angle and focus. When two sets of
reflector cups 316 are used, one set is used for close-up
lighting, and the other set to distant lighting.

A foldable electrical connector 340 is used with embodi-
ment 300 so that the LED lighting device can be plugged
directly into an electrical socket. When detached from the
electrical socket, the foldable electrical connector 340 can be
folded.

The operation of embodiment 300 is similar to embodi-
ment 100, and it can operate for regular lighting, emergency
lighting, and as a flashlight depending on the setting of the
operation mode through the control switch 321.

FIG. 7 illustrates another embodiment of the present inven-
tion. The LED lighting tube device 400 includes an LED
lighting module 411, a covering lens 410, a heat sink compo-
nent 412, a pair of end caps 420, an internal power driver 450,
a rechargeable battery 440, and a 3-mode switch 430 for
switching the operation mode of the LED lighting device.

The operation of embodiment 400 is similar to embodi-
ment 100, and it can operate for regular lighting, emergency
lighting, and as a flashlight depending on the setting of the
operation mode through the control switch 430. In another
implementation, an external power driver can be used to
replace the internal power driver 450.

Alternatively, the battery 440 can be embedded inside the
lighting tube device so that when the device is detached from
the lighting fixture, it can operate as a lighting bar for lighting
purpose.

Alternatively, a control mechanism is added to the lighting
bar so the lighting pattern, color, and lumen output of the light
bar can be controlled by a user or by a preconfigured program.
Additionally, a wireless connection mechanism is added to
such light bar to remotely control the lighting pattern, color,
and lumen output of the light bar.

While the invention has been described and illustrated in its
preferred embodiments, it should be understood that depar-
ture therefrom may be made within the scope of the invention,
which is not limited to the specific details disclosed herein.

What is claimed is:

1. An LED lighting device comprising at least one LED
light source, at least one rechargeable battery for supplying
power to the at least one LED light source, at least one
electrical connector for connecting the at least one recharge-
able battery to external power source for recharging, and at
least one control mechanism for switching the device to any
of a plurality of operation modes, wherein the at least one
LED light source is the only light source in the LED lighting
device, and the plurality of operation modes includes (a) a
regular lighting device mode wherein the at least one
rechargeable battery supplies power to the at least one LED
light source when the external power source is on, and all of
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the at least one LED light source is off when the external
power source is off; (b) an emergency lighting device mode
wherein the at least one rechargeable battery supplies power
to the at least one LED light source when the external power
source is off, and all of the atleast one LED light source is shut
off when the external power source is on; and (c¢) a portable
flashlight mode wherein the LED lighting device as a whole is
portable and the at least one rechargeable battery supplies
power to the at least one LED light source without connecting
to any external power source.

2. The LED lighting device of claim 1, wherein the external
power source is derived from another lighting fixture.

3. The LED lighting device of claim 1, wherein an internal
driver circuitry is used for converting the power of the at least
one rechargeable battery to drive the at least one LED light
source.

4. The LED lighting device of claim 2, wherein an internal
driver circuitry is used for converting the power of the at least
one rechargeable battery to drive the at least one LED light
source.

5. The LED lighting device of claim 1, further comprising
a lighting adjustment mechanism for adjusting the angle and
the focus of light emitting from the at least one LED light
source.

6. The LED lighting device of claim 5, wherein the lighting
adjustment mechanism comprises a plurality of sets of reflec-
tor cups.

7. The LED lighting device of claim 1, further comprising
a control mechanism for controlling the lighting pattern, the
color, and the lumen output of the device.

8. The LED lighting device of claim 7, further comprising
a wireless connection mechanism for remotely controlling
the lighting pattern, the color, and the lumen output of the
device.

9. The LED lighting device of claim 7, further comprising
atimer for setting the lumen output of the device according to
a preset time schedule.

10. The LED lighting device of claim 7, further comprising
an ambient light sensor for triggering the adjustment of the
lumen output of the device according to the ambient light
level.

11. The LED lighting device of claim 1, further comprising
a motion sensor, wherein the motion sensor turns on the
device upon detecting a motion and shuts off the device after
a preset time period.

12. The LED lighting device of claim 1, further comprising
a sound sensor, wherein the sound sensor turns on the device
upon detecting a sound above a preset level, and shuts off the
device after a preset time period.

13.The LED lighting device of claim 1, wherein the at least
one electrical connector for connecting the at least one
rechargeable battery to external power source includes a wall-
mounted base.

14. The LED lighting device of claim 1, wherein the at least
one electrical connector for connecting the at least one
rechargeable battery to external power source includes an
E-base connector.

15. The LED lighting device of claim 14, wherein the
E-base connector is attached to a retractable hand-holder.

16. The LED lighting device of claim 1, wherein the at least
one LED light source is arranged in a linear array.

17. The LED lighting device of claim 16, further compris-
ing a control mechanism for controlling the lighting pattern,
the color, and the lumen output of the device.
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18. The LED lighting device of claim 17, further compris-
ing a wireless connection mechanism for remotely control-
ling the lighting pattern, the color, and the lumen output of the
device.

19. The LED lighting device of claim 1, wherein the at least 5
one electrical connector for connecting the at least one
rechargeable battery to external power source includes a fold-
able electrical plug for electrical outlet.
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